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This report is a workpreparedfor the United States Government by Battelle. 
In no event shall either the United States Government or Battelle have any 
responsibility or liability for any consequences of any use, misuse, inability 
to use, or reliance upon the information contained herein, nor does either 
warrant or otherwise represent in any way the accuracy, adequacy, eficacy, 
or applicability of the contents hereof 

The vendors and products, including the equipment, system components, 
and other materials identified in this report, are primarily for information 
purposes only. Although Battelle may have used some of these vendors and 
products in the past, mention in this report does not constitute Battelle’s 
recommendation for using these vendors or products. 
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Section 1.0: INTRODUCTION 

1.1 Scope. The scope of this project is to develop a interim measure design package for vacuum- 
enhanced free-product recovery (i.e., a bioslurper system) to remediate subsurface contamination identified 
in the area of Solid Waste Management Unit (SWMU) 7 of Naval Station (NAVSTA) Mayport. The 
primary objective in the design of the full-scale system is to recover free-flpating product existing as light, 
nonaqueous-phase liquid (LNAPL), to the extent that less than 0.1 inch product thickness remains in any 
of the monitoring wells and that the lateral migration of LNAPL in the subsurface is minimized. 
Operational data collected by Battelle at other sites indicate that bioslurping is much more effective at 
recovering free product than are the other recovery technologies. Furthermore, the bioslurping technology 
allows for the simultaneous treatment of hydrocarbons in the vadose zone. 

An initial 2-week pilot-scale test was performed at the site to determine if bioslurping would be 
effective in removing the free product at the SWMU7 area. Product recovery rates, soil-gas permeability 
test results, and in situ respiration data collected during pilot-scale testing will be used to establish the 
bioslurper system configuration for this site. The bioslurper system will be designed to recover free 
product from the areas where it has been observed during the recent site investigation activities conducted 
by ABB Environmental Services, Inc., and from the areas that are suspected to have free product. The 
system will consist of an off-gas treatment unit. The liquid extracted during the first month of full-scale 
operation will be discharged to the existing storage tanks and subsequently released to the Oily Waste 
Treatment Plant (OWTP). Concentrations in process water will be used to determine treatment thereafter. 

Limited site characterization data collected during the pilot test indicate that free product may not 
be present in the sludge drying bed areas of SWMU7. Further characterization is recommended to verify 
the absence of free product in this area. Soil-gas data suggest that a bioventing system may be effective in 
reducing the total petroleum hydrocarbon (TPH) levels in vadose zone soils. If the Navy is interested in 
constructing a bioventing system, a pilot-scale bioventing treatability test should be conducted to establish 
the site-specific design parameters. If the pilot-test data indicate that the cleanup objectives can be met, a 
full-scale bioventing system can be designed and constructed for the sludge drying bed area. For the 
purpose of this work plan, approximately the Northern third of the sludge drying bed area will be included 
in the full-scale bioslurping design. 

Battelle’s involvement in a full-scale bioslurper system at NAVSTA Mayport includes the 
development of the interim measure work plan, engineering oversight and technical support during 
construction and operation activities within the available funding. Battelle has prepared an interim 
measure work plan for a full-scale bioslurper system and a cost estimate for activities associated with such 
a system. Battelle will also provide the Navy with an operations and maintenance manual. 

1.2 Site Description. Information presented in this section of the report summarizes data from the 
following documents prepared for NAVSTA Mayport by ABB Environmental Services, Inc.: RCRA 
Facility Investigation: Group II Solid Waste Management Units (January 1996), Corrective Action 
Program General Information Report (July 1995), RFI Report (June 1995), and Draft Interim Measures 
Workplan (May 1994). These data are used to provide an overview of the state of contamination identified 
at NAVSTA Mayport and as engineering reference material for existing wells at the site. 

NAVSTA Mayport is located on a peninsula in northeast Florida and lies approximately 12 miles 
northeast of Jacksonville. The complex is bounded by the Atlantic Ocean to the east and the St. Johns 
River to the north and west. The area is used primarily for industrial purposes. NAVSTA Mayport, 
occupying 3,401 acres, has been in existence since 1942. Current activities include support services for 
surface fleet and aircraft, including ship and aircraft repair and maintenance. 



SWMU7 is made up of the OWTP Sludge Drying Beds (Figure 1). SWMU7 was constructed in 
1979 and consists of four unlined sludge drying beds enclosed by earthen berms. The sludge drying beds 
received sludge from the OWTP clarifiers and bilge water from receiving Tanks 99 and 100. Records 
indicate that approximately 1,500 gallons of sludge were transferred to the drying beds on the average of 
twice per week until late 1994. The easternmost drying bed was excavated.in 1989, at which time a lined, 
diked enclosure and three bilge water receiving tanks were constructed. SWMU6, located directly adjacent 
to SWMU7 on the west, served as a waste oil pit and sludge drying bed prior to the installation of SWMU7 
in 1979. 

The depth to groundwater at the site ranges from 8 To 14 ft below ground surface (bgs) or 
approximately 5 ft below the sludge drying beds. Reportedly, tidal influence accounts for a few tenths of a 
foot variation in the surficial aquifer; however, the influence of tides is negligible at distances greater than 
400 ft from the St. Johns River. Tidal fluctuations could result in limited smearing of the floating free- 
phase hydrocarbon or its entrapment beneath the rising water table. Groundwater tends to flow nor&h 
towards the St. Johns River at a horizontal rate of 0.19 to 0.24 ft/day (69 to 87 Et/yr). The horizontal 
gradient at the site ranges from 0.011 to 0.014 ft/ft and the hydraulic conductivity averages 3.7 ft/day. 

The subsurface at the site is dredged fill material consisting primarily of fine sand with occasional 
shell fragments. The dredged material has been characterized as undifferentiated post-Hawthorn deposits. 
No confining unit of sufficient areal extent has been found at the site. A cross section of the area is seen in 
Figure 2. 

Subsurface soil samples were collected during the 199311994 sampling events. The highest 
concentrations of hydrocarbon-related organic compounds were detected in boring MPT-OS-MWOSS. 
Maximum concentrations of benzene, toluene, and ethylbenzene at this location were 160, 170, and 1,500 
mg/kg, respectively. 

Monitoring wells and piezometers have been installed at various locations on the site 
(Figure 3). Some wells are screened across the water table, and others are screened in the intermediate 
zone of the surficial aquifer. Well construction details and soil boring logs of monitoring wells known to 
have contained free product at one time are found in Appendix A. 

1.3 Site Characterization and Data Evaluation. 

1.3.1 Soils. Soil (sludge) samples were collected from the sludge drying beds in 1993 and in 1994. In 
1993, four soil samples and a duplicate were collected from the three sludge drying beds. Two of these 
samples were within the two easternmost sludge drying beds of SWMU7. In 1994, 18 samples and two 
duplicates were collected from the sludge drying beds. The 1994 samples were collected at two depths, 0 
to 1 ft and 5 to 6 ft. Six of these samples and one duplicate were taken within the two easternmost drying 
beds. Samples were analyzed for volatiles, semivolatiles, pesticides and PCBs, and inorganic compounds. 
Volatile compounds detected in the samples included methylene chloride, acetone, carbon disulfide, 2- 
butanone, benzene, 2-hexanone, tetrachloroethene, toluene, ethylbenzene, xylenes, trichlorofluoro- 
methane, and isobutyl alcohol. Semivolatile compounds detected in the samples included naphthalene, 2- 
methylnaphthalene, acenaphthylene, dibenzofuran, fluorene, n-nitrosodiphenylamine, phenanthrene, 
anthracene, fluoranthene, pyrene, butylbenzylphthalate, benzo(a)anthracene, chrysene, bis(2- 
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